Developments in the techniques of hot-air sterilization have been mainly directed to improvements in the conventional hot-air ovens themselves in order to .ensure an even distribution of heat in the oven (Darmady and Brock, 1954) . The incorporation of a fan has to a large extent overcome the uneven distribution of heat leaving pockets of cooler air which had led to failures in sterilization. Later, the introduction of the tunnel type of heater, using infra-red panel heating and a conveyor belt, speeded up the whole process, ensured a quick warming up of the materials to be sterilized, and, using a standard load, gave very reliable results (Darmady, Hughes, and Tuke, 1957) . The heavy electrical load and the need for voltage stabilizers are disadvantages in many cases, and itwas thought that town gas as an alternative source of heating, and, to save space, a vertical form of oven, should be tried. This paper therefore deals with two experimental installations: the first comprises a radiant heating unit with a vertically moving conveyor, and the second a forced convection unit with a horizontal conveyor. It should be pointed out that these are only two of the possible combinations of heating methods and conveyor disposition possible, since there is no reason why gas-fired radiant heating cannot be applied to a horizontal conveyor or forced convection to the vertical unit. Therefore the discussion of the results which follows later in the paper deals with these two aspects separately. RADIANT Darmady et al. (1957) on the effect of new and old containers, blackening of containers, etc., were repeated and in the main confirmed with the radiant heating panels. Bacteriological testing was done using samples of earth, spores of B. subtilis, and spores of B. stereothermophilhs. The spores were dried on blotting paper discs which were inserted into the base of the barrel of the syringe. The syringes were then fitted with a plunger and packed in the usual way. All tests were carried out at the beginning, the middle, and the end of a sterilizing run. syringes receive radiation from the first panel within a few minutes and reach the required temperature of 160°C. or 180°C. within 10 minutes. The speed of the conveyor can be adjusted to allow for a slower warming up period but a much longer time at sterilizing temperature. The aim has been, however, to achieve a cycle of about half-an-hour, with a period of 15 minutes at 180°C. It will be seen from Fig. 4 that although this is achieved with old containers, new highly polished aluminium containers prevented the quick absorption of heat, resulting in a very short period at sterilizing temperatures. Fig. 3 shows that although the Figs. 5 and 6 show the same tests carried out on the forced convection heater, and here it can be seen that there was essentially no difference in the results whether large or small syringes were tested or whether new or old containers were used. Fig. 7 relates to larger objects with thermocouples at the positions indicated.
RESULTS

Figs
Bacteriologically the results were eminently satisfactory in both types of oven. No growth was ever obtained with a syringe which had been exposed to at least 180°C. for 10 minutes. It is important to check control spore papers, as there is occasionally deterioration and a false sense of security may be felt when spores are too readily killed on heating.
DISCUSSION
The advantages of the forced convection oven over the infrared radiant heating oven are clearly shown in the table of comparisons. The most important seem to be that the temperature of the second half of the convection oven is very constant, and that objects of varying shapes and sizes reach and maintain this temperature. Because the temperature is maintained by a forced circulation, and due to a sensitive temperature control, there is very little difference in the eventual temperature and time of exposure between new and old containers when they are mixed in one load, or between syringes and containers of very different sizes. This makes for greater ease and flexibility in working. The radiant-heated vertical oven, although it gave very good results, was very much more limited and could only be used for syringes, and preferably syringes of similar size and the same type of container. The running cost of the forced convector oven per syringe was approximately one-sixth that of the infrared panel heater.
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